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The Relationship between Diabetes Mellitus and Depression: Analysis Using the Diabetes Study from the Center
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Kaya ISHIZAWA, Tetsuya BABAZONO, Yu HORIBA, Junko NAKAJIMA,
Keiko TAKASAKI, Junnosuke MIURA and Yasuko UCHIGATA
Diabetes Center, Tokyo Women’s Medical University School of Medicine
Objective: To investigate the incidence and severity of depression, and its association with diabetic complica-
tions, among Japanese patients with type 1 and type 2 diabetes.
Methods: This was a single-center cross-sectional study, performed as a part of the Diabetes Study from the
Center of Tokyo Women’s Medical University (DIACET), established in 2012 by the DIACET committee. All sub-
jects received self-administered questionnaires which included questions regarding the diabetic condition, subjec-
tive symptoms associated with diabetic micro- and macroangiopathy, frequency of clinical visits due to vascular
diseases, and the Patient Health Questionnaire-9 (PHQ-9), a measure of depression. We extracted data for patients
with type 1 and type 2 diabetes. The incidence and severity of depression in patients with type 1 and type 2 dia-
betes, and the associations between the severity of depression and diabetic complications were examined using
logistic regression analysis.
Results: A total of 7,036 patients with type 1 and type 2 diabetes were studied. The mean (±SD) age was 61
±15 years, 1,196 patients had type 1 diabetes, and 3,009 patients were women. According to the PHQ-9 scores, pa-
tients were classified into the following 3 categories: 0-4 points, no depression (n=4,687); 5-9 points, mild depression
(n=2,349); and 10 or more points, moderate or severe depression (n=823). Accordingly, 2,349 patients (33.4 %) of
the patients with diabetes had depressive symptoms as indicated by a PHQ-9 score of 5 or more. Although fre-
quency of depressive symptoms were significantly greater among patients with type 1 diabetes, the significance
disappeared after adjustment for age and gender using multiple logistic regression analysis, yielding odds ratio
(OR) of mild depression=0.94, 95 % confidence interval (CI)=0.78-1.12 (p=0.482) and OR of moderate or severe de-
pression=0.89, 95 %CI=0.71-1.11 (p=0.293). Higher PHQ-9 scores were associated with increased ORs for retinopa-
thy, neuropathy, and end-stage kidney disease requiring dialysis after adjustment for age, gender, and HbA1c in
both type 1 and type 2 diabetes patients (p＜0.001).
Conclusion: There were no differences in likelihood or severity of depression between type 1 and type 2 dia-
betes. Significant relationships were found between depression severity and chronic diabetic complications
among patients with both type 1 and type 2 diabetes.
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調査する前向き研究（Diabetes Study from the Cen-





































































Table　1　Clinical characteristics and diabetic complications in men and women with type 1 and type 2 diabe-
tes mellitus













Age (years) 43±16 46±17 42±15† 65±12＊ 65±11 65±13
Women (%) 67.1 37.8＊
Duration of diabetes (years) 21±13 22±13 20±12 22±19＊ 22±18 23±20
Hypertension (%) 22.0 28.2 19.0† 44.2＊ 43.9 44.7
Dyslipidemia (%) 16.1 20.6 13.8† 41.0＊ 36.2 48.8†
HbA1c (%) 7.8±1.2 7.7±1.0 7.8±1.3 7.4±1.1＊ 7.3±1.1 7.5±1.2†
Retinopathy (%) 37.2 33.0 31.8 41.5＊ 41.1 42.1
Numbness or pain in hands or feet (%) 44.8 46.2 44.1 61.3＊ 58.3 66.2†
Autonomic nervous symptoms (%) 
Orthostatic hypotension 21.1 12.2 25.4† 16.3＊ 15.3 17.9†
Paridrosis 23.4 24.1 23.1 17.2＊ 15.3 20.7†
Gastrointestinal symptoms 39.5 30.2 44.0† 44.0＊ 41.8 47.6†
Urological symptoms 11.0 12.9 10.0 22.6＊ 26.6 15.9†
Sexual dysfunction  5.0 15.0 0.1† 18.2＊ 29.0 0.23†
Dialysis (%)  1.8  2.3 1.6 2.5  2.9 1.7†
Clinical visits for heart disease (%)  4.6  5.8 4.0 17.9＊ 20.2 14.1†
Clinical visits for stroke (%)  0.4  0.8 0.3 2.9＊  2.8 3.0
Clinical visits for gangrene (%)  0.2  0.3 0.1 1.0＊  1.2 0.7
Hospitalization (%)  9.8 10.4 9.5 16.3＊ 16.9 15.2
Data are given as means±SD or percent. ＊p＜0.05 comparing patients with type 1 vs. type2 diabetes, †p＜0.05 com-
paring men and women within the same type of diabetes using Student’s t test and Wilcoxon sum-rank test. 
PHQ-9, Patient Health Questionnaire-9; HbA1c, hemoglobin A1c.
ティック回帰分析を用いて解析した．以上の統計解












































Fig.　1　Prevalence and severity of depression according to the type of diabetes. The 
white bars indicate the number and proportion of patients with total PHQ-9 scores of 0-4 
points (no depression), the gray bars indicate those with 5-9 points (mild depression), and 
the black bars indicate those with 10 points or more (moderate or severe depression) in 
the top, middle, and bottom panels for type 1 diabetes patients, type 2 diabetes patients, 

























なわち 1型 1,196名および 2型糖尿病患者 5,840名，


















Table　2　Risk of depressive symptoms of type of diabetes
PHQ-9 score
5-9 (N＝295) ＞＿10 (N＝174)
OR 95 % CI p value OR 95 % CI p value
Age 0.99 0.9-0.996 ＜0.001 0.99 0.981-0.992 ＜0.001
Gender 1.35 1.20-1.52 ＜0.001 1.47 1.26-1.71 ＜0.001
Type of diabetes
(type 1 versus type 2 diabetes)
0.94 0.78-1.12 0.482 0.89 0.71-1.11 0.293
Data were analyzed using a logistic regression model adjusting for age, sex.
PHQ-9, Patient Health Questionnaire-9; OR, odds ratio.
Fig.　2　Prevalence and severity of depression according to type of diabetes and gender. 
The white bar shows both the number and proportion of participants with total PHQ-
9 scores of 0-4 points (no depression), the gray bar shows those with 5-9 points (mild 
depression), and the black bar shows those with 10 points or more (moderate or severe 
depression) in type 1 diabetes women and men, and type 2 diabetes women and men, 

























Table　3　Comparison of baseline characteristics and diabetic complications among type 1 and type 2 diabetic pa-
tients classified according to PHQ-9 score
PHQ-9 Score

















Age (years) 44±16 44±14 39±13 0.003 66±11 64±12 63±13 ＜0.001
Diabetic duration (years) 20±13 21±13 21±13 0.179 22±19 23±19 24±18 ＜0.001
Women (%) 63.0 71.9 75.0 ＜0.001 34.6 43.7 45.9 ＜0.001
HbA1c (%) 7.6±1.0 7.8±1.2 8.2±1.6 ＜0.001 7.3±1.0 7.5±1.2 7.7±1.4 ＜0.001
Retinopathy (%) 27.2 37.0 44.8 ＜0.001 38.4 45.3 52.7 ＜0.001
Numbness or pain in hands or feet (%) 37.3 53.9 60.9 ＜0.001 55.1 72.6 77.8 ＜0.001
Autonomic nervous symptoms (%) 
Orthostatic hypotension 13.3 28.1 41.4 ＜0.001 11.8 21.9 33.3 ＜0.001
Paridrosis 17.6 30.5 35.6 ＜0.001 12.7 25.4 29.3 ＜0.001
Gastrointestinal symptoms 29.3 49.2 65.1 ＜0.001 36.2 57.4 66.0 ＜0.001
Urological symptoms  8.7 13.6 16.1 0.001 19.3 27.1 33.9 ＜0.001
Sexual dysfunction  4.1  6.1  6.9 0.079 16.5 20.6 23.4 ＜0.001
Dialysis (%)  1.0  2.0  5.2 ＜0.001  1.7  3.0  6.3 ＜0.001
Clinical visits for heart disease (%)  4.4  4.8  5.2 0.648 16.5 20.2 22.3 ＜0.001
Clinical visits for stroke (%)  0.4  0.3  0.6 0.849  2.4  3.7  4.6 ＜0.001
Clinical visits for gangrene (%)  0.1  0.0  0.6 0.373  0.6  1.7  2.0 ＜0.001
Hospitalization (%)  8.7 12.5  9.8 0.283 14.5 18.9 21.9 ＜0.001
Data are given as means±SD or percent. Trends in the mean age, duration and HbA1c were determined using Jonckheere-
Terpstra trend test and those in frequency using Cochran-Armitage trend test.
PHQ-9, Patient Health Questionnaire-9; HbA1c, hemoglobin A1c.
Table　4　Risk of symptoms and conditions associated with diabetic chronic complications in type 
1 diabetic patients with PHQ-9 scores of 5-9 and ＞＿10 compared to PHQ-9 scores of 0-4
PHQ-9 score
5-9 (N＝295) ＞＿10 (N＝174)
OR 95 % CI p value OR 95 % CI p value
Retinopathy (%) 1.56 1.14-2.13 ＜0.001 2.30 1.58-3.40 ＜0.001
Numbness or pain in hands or feet (%) 2.08 1.54-2.82 ＜0.001 3.30 2.25-4.86 ＜0.001
Autonomic nervous symptoms (%) 
Orthostatic hypotension 2.07 1.49-2.88 ＜0.001 2.92 1.97-4.32 ＜0.001
Paridrosis 2.07 1.49-2.88 ＜0.001 2.92 1.97-4.32 ＜0.001
Gastrointestinal symptoms 2.14 1.60-2.87 ＜0.001 4.56 3.12-6.67 ＜0.001
Urological symptoms 1.64 1.04-2.58 ＜0.001 2.51 1.47-4.28 ＜0.001
Sexual dysfunction 2.05 1.04-4.02 0.03 3.44 1.48-8.03 ＜0.001
Dialysis (%) 2.22 0.74-6.72 0.157 6.43 2.20-18.76 ＜0.001
Clinical visits for heart disease (%) 1.21 0.60-2.44 0.593 2.22 0.96-5.15 0.063
Clinical visits for stroke (%) 0.92 0.09-9.54 0.945 2.68 0.24-30.0 0.424
Clinical visits for gangrene (%) ― ― 5.28 0.31-90.0 0.254
Hospitalization (%) 1.53 0.98-2.39 0.06 1.38 0.77-2.48 0.284
Data were analyzed using a logistic regression model adjusting for age, sex, and HbA1c levels. Participants 
with PHQ-9 score of 0-4 (N＝2,825) was the reference group. In all models, OR was statistically significant (p
＜0.05).















Table　5　Risk of symptoms and conditions associated with diabetic chronic complications in 
type 2 diabetic patients with PHQ-9 scores of 5-9 and ＞＿10 compared to PHQ-9 scores of 0-4
PHQ-9 score
5-9 (N＝295) ＞＿10 (N＝174)
OR 95 % CI p value OR 95 % CI p value
Retinopathy (%) 1.26 1.10-1.44 ＜0.001 1.72 1.44-2.05 ＜0.001
Numbness or pain in hands or feet (%) 2.19 1.89-2.53 ＜0.001 2.95 2.40-3.62 ＜0.001
Autonomic nervous symptoms (%) 
Orthostatic hypotension 1.98 1.67-2.36 ＜0.001 3.58 2.94-4.37 ＜0.001
Paridrosis 2.09 1.77-2.47 ＜0.001 2.50 2.04-3.07 ＜0.001
Gastrointestinal symptoms 2.33 2.03-2.67 ＜0.001 3.19 2.66-3.83 ＜0.001
Urological symptoms 1.76 1.50-2.06 ＜0.001 2.45 2.02-2.98 ＜0.001
Sexual dysfunction 1.70 1.41-2.04 ＜0.001 2.19 1.72-2.79 ＜0.001
Dialysis (%) 1.49 0.92-2.42 0.104 3.24 2.01-5.20 ＜0.001
Clinical visits for heart disease (%) 1.49 1.25-1.77 ＜0.001 1.64 1.32-2.05 ＜0.001
Clinical visits for stroke (%) 1.83 1.26-2.66 0.002 1.91 1.20-3.04 0.006
Clinical visits for gangrene (%) 2.87 1.54-5.36 0.001 2.75 1.27-5.94 0.010
Hospitalization (%) 1.41 1.18-1.69 ＜0.001 1.76 0.42-2.19 ＜0.001
Data were analyzed using a logistic regression model adjusting for age, sex, and HbA1c levels. Partici-
pants with PHQ-9 score of 0-4 (N＝2,825) was the reference group. In all models, OR was statistically sig-
nificant (p＜0.05).
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